Catecholamines, including norepinephrine, dopamine and epinephrine, are of considerable biological and pharmacological importance owing to their involvement in chemical neurotransmission processes and their usefulness as drugs for treating various clinical disorders such as hypertension, shock, cardiac failure and arrhythmia, asthma, allergy and anaphylaxis.
Norepinephrine is the transmitter of most sympathetic postganglionic fibers and certain tracts in the central nervous system. Dopamine is the predominant transmitter of the mammalian extrapyramidal system and several mesocortical and mesolimbic neuronal pathways.1) In an adrenergic neurotransmission system, neurotransmitter substances such as norepinephrine and dopamine travel by convective or diffusive mass transport in the synaptic gap and reach receptor sites on the postsynaptic membrane. Interaction between transmitter substances and receptors results in the generation of new electrical signals to cause neurotransmission.
Hirono et al.2) calculated the electrostatic potential at the molecular surface of a dopamine targeting dopamine receptor, using Cartesian coordinates and Mulliken net atomic charges obtained by the semiempirical molecular orbital method. The electrostatic potential image indicated that a small absolute potential region (-2-2 kcal/mol) exists perpendicular to the catechol ring plane, on one side of which there is a positive potential region ( 
Results and Discussion
Current-Potential and Reflectivity -Potential Curves On a current (i)-E curve of norepinephrine in a phosphate buffer solution (pH 6.9) at the potential range from -0.8 to 0.5 V, an anodic peak appeared at + 0.2 V. This was due to a two-electron oxidation of norepinephrine followed by the chemical reactions shown below. 5) In these reactions, some products such as noradrenochrome absorb light near 500 nm; this is undesirable for specular reflection measurement. Consequently, the potential examined was restricted to the range from -0.8 to -0.05 V. The i-E curve of norepinephrine in this potential range is given in the upper half of Fig. 1 and shows no redox wave.
The R/ R0-E curves measured simultaneously with the i-E curves are shown in the lower half of Fig. 1 . The R/ R0-E curve of gold in a phosphate buffer solution (pH 6.9) had two approximately linear portions with different slopes intersecting at about -0.25 V (see curve c). This potential value appeared to be the pzc for gold in the solution.
The addition of norepinephrine to the solution caused no change in the RIR, value at potentials between -0.8 and -0.7 V, but a marked decrease in RIR, was observed in potential regions more positive than about -0.7 V ( 
